Amikacin maturation model as a marker of renal maturation to predict glomerular filtration rate and vancomycin clearance in neonates.
Amikacin clearance has recently been proposed as a marker of renal maturation in neonates. However, the predictive value of this marker is still unknown. The objective of the present exploratory study was to evaluate the predictive performance of renal maturation model derived from amikacin to predict the glomerular filtration rate (GFR) and vancomycin clearance in neonates. The GFR and vancomycin clearance in neonates were predicted using a maturation model derived from amikacin via estimation and simulation in a cohort of 116 neonates using non-linear mixed-effects modeling NONMEM® software. Our results demonstrate good correlations between predicted and observed GFR and vancomycin clearance in neonates. The square of the correlation coefficient, and means of the prediction error (2.5th-97.5th percentiles) and absolute prediction error (2.5th-97.5th percentiles) are 0.96, 1.2 % (-39.7 to 30.0 %) and 12.3 % (0.4-39.7 %), respectively, for GFR, and 0.97, -11.3 % (-38.2 to 15.4 %) and 14.0 % (0.5-38.2 %), respectively, for vancomycin. The prediction error is not significantly correlated with age. An amikacin maturation model can precisely reflect maturation of glomerular filtration and thus predict the dosage regimens of other renally excreted drugs by glomerular filtration in neonates.